Identification of intracellular phospholipases A2 in the human eye: involvement in phagocytosis of photoreceptor outer segments.
To identify intracellular phospholipases A(2) (PLA(2)) in the human retina and to explore the role of these enzymes in human retinal pigment epithelium (RPE) phagocytosis of photoreceptor outer segments (POS). PCR amplification and Western blot analysis were used to identify mRNA and protein expression of intracellular PLA(2) subtypes in the retinal pigment epithelial cell line ARPE-19. Immunohistochemical staining of normal human eye sections was performed to reveal the cellular location of the enzymes. A model of RPE phagocytosis of POS was used to explore the role of intracellular PLA(2) in phagocytosis. An activity assay was used to evaluate PLA(2) activity, and inhibitors of specific PLA(2) were applied to evaluate the role of PLA(2) in RPE phagocytosis. Genes encoding calcium-independent (i)PLA(2), group VIA; calcium-dependent cytosolic (c)PLA(2), groups IVA, IVB, and IVC; and iPLA(2), group VIB, were identified in the human RPE cell line ARPE-19. Furthermore, protein of iPLA(2)-VIA, cPLA(2)-IVA, and iPLA(2)-VIB were identified in ARPE-19 cells and in various parts of the normal human eye. iPLA(2)-VIA protein levels were upregulated during phagocytosis, and iPLA(2)-VIA activity was found to be specifically increased 12 hours after ARPE-19 cells were fed with POS. Finally, RPE phagocytosis was inhibited by the iPLA(2)-VIA inhibitor bromoenol lactone. Various intracellular PLA(2) subtypes are present in the human retina. iPLA(2)-VIA may play an important role in the regulation of RPE phagocytosis of POS and may also be involved in the regulation of photoreceptor cell renewal.